Transformation of carbamazepine dihydrate to anhydrous carbamazepine by Noraini, Ghazali
13 
 
3 METHODOLOGY 
3.1 Overview 
This chapter describe all the materials and methods that have been used during the study. 
The objective of this research is to investigate the transformation of the CBZ dihydrate to 
CBZ anhydrous using six different solvents by applying solid state method using DSC 
and solution based method (dissolution). 
 
3.2 Introduction 
The main equipment that has been used in this study is DSC and hot plate that can control 
its temperature and heating rate. The characterization of the crystals is important to 
determine the characteristics of the crystals such as crystals melting point and crystals 
pattern. 
 
3.3 Chemicals 
CBZ dihydrate, white crystalline powder was purchased from Jiao Wanying Trade Co. 
Ltd. The solvents used are propanol (C3H8O), methyl acetate (C3H6O2), ethyl acetate 
(C4H8O2), ethanol gradient grade (C2H6O), acetonitrile HPLC grade (C2H3N) and 
methanol (CH3O). All solvents used have a purity more than 99%. 
 
3.4 Phase Transformation of CBZ Dihydrate to CBZ Anhydrous  
The phase transformation of the CBZ dihydrate to anhydrous CBZ was determined by 
applying solid state method using DSC and solution based method (dissolution). For 
solution based method, three conditions of the experiment were implemented i.e. 
dissolution with heating and cooling without stirring, dissolution with heating and cooling 
with stirring, dissolution with heating and stirring but cooling without stirring.  
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3.4.1 Screening of CBZ Dihydrate to CBZ Anhydrous using Different 
Solvents by Applying Solid State Method using DSC 
CBZ dihydrate with 0.1 mL solvent (ethanol) was analysed under a nitrogen purge and 
heated (40.00-200.00oC) at a scanning rate of 10 oC/min using DSC. The samples were 
placed in aluminium pans and the lids were crimped. The experiment was repeated for 
five different solvents (propanol, methyl acetate, ethyl acetate, acetonitrile and methanol) 
and two heating rate (15.00 and 20.00 oC/min). 
 
3.4.2 Screening of CBZ Dihydrate to CBZ Anhydrous using Different 
Solvents by Applying Solution Based Method (Dissolution) 
CBZ dihydrate to CBZ anhydrous was screened using six solvents (propanol, methyl 
acetate, ethyl acetate, ethanol, acetonitrile and methanol) by applying solution based 
method (dissolution). Three condition of this methods were implemented which are 
dissolution with heating and cooling without stirring, dissolution with heating and cooling 
with stirring, dissolution with heating and stirring but cooling without stirring. CBZ 
dihydrate was added to 10.00 mL of six different solvents measured into 20.00 mL vial. 
The hot plate stirring rate was set up at 150.00 rpm. All the samples were maintained at 
the selected temperature based on the boiling point of the solvent. The precipitated 
samples were dried in the oven. The crystals produced were characterized using 
Differential Screening Calorimeter (DSC) and Powder X-Ray Diffraction (PXRD). The 
summary of the procedure was shown in Figure 3.1. 
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Figure 3.1: The flow chart of the screening CBZ dihydrate to CBZ anhydrous using 
solution based method  
 
 
 
2.  The temperature and stirring speed were set at 60oC and 150 rpm 
respectively 
3.  Three conditions of solution based method were applied: 
i. Dissolution with heating and cooling without stirring 
ii. Dissolution with heating and cooling with stirring 
iii. Dissolution with heating and stirring but cooling without stirring 
 
 
1. The CBZ dihydrate and 10 mL of solvent (ethanol) were mixed 
in the vial 20 mL 
4.   Precipitation of crystals were filtered and dried in the oven 
5.  Step 1 until 4 was repeated using another five solvents (propanol, 
methyl acetate, ethyl acetate, acetonitrile and methanol) 
6.  The crystals produced were characterized using Differential 
Screening Calorimeter (DSC) and Powder X-Ray Diffraction (PXRD) 
